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(g) Battery pack. 



@ The present inventton is directed to a battery 
pack in which it can be detected with ease 
whether a battery pack is propedy attached to a 
battery charger or a power supply of electrical 
machinery and apparatus. A battery pack (10) 
that accommodates therein a battery Includes 
at its central bottom surface a detectk)n aper- 
ture (104) that is engaged with an engagement 
portion fomned at a connection portion of a 
battery charger or electrical machinery and ap- 
paratus to which the battery pack is connected 
to thereby detect the kind of the battery. Also, 
tiie battery pack (10) includes on its bottom 
surface a detection aperture (106) that is en- 
gaged with an engagement portk)n formed at a 
connection portion of the battery charger or 
electrical machinery and apparatus to which the 
battery pack Is connected to thereby detect an 
electric power output amount of the battery. 
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BACKGROUND OF THE INVENTION 

Field of the Invention: 

The present invention relates to a battery pack for s 
use in a DC power supply of electrical machinery and 
apparatus and which acconrunodates therein a bat- 
tery. 

Description of the Prior Art io 

A conventional battery pack, previously proposed 
by the assignee of the present application, will be da- 
scribed below (see Japanese patent application No. 
3-52555). IS 

FIG. 1 of the accompanying drawings shows the 
condition that a battery pack 10 is attached to and 
charged by a battery charger 12. FIG. 2 shows an ex- 
ample of the battery charger 12. 

As illustrated, the battery charger 12 is a molded 20 
product of a plastic material and includes a concave 
portion 51 on which the battery pack 10 is attached. 
The battery charger 12 includes a prinr^ry circuit unit 
52 having a power supply transformer or the like and 
a secondary circuit unit 53 having a rectifying circuit 25 
or the like. The battery charger 12 further includes an 
AC cord 54 with a plug connected to the primary cir- 
cuit unit 52. 

As shown in FIG. 2. the secondary circuit unit 53 
includes a DC power supplying adaptor plug 55, 30 
charging power supplying first and second terminals 
56, 57. and a temperature detection signal input third 
terminal 58. The adaptor plug 55 is provided so that 
the electrical machinery and apparatus can directly 
use the DC power from the AC power supply without 35 
using the battery pack 10. 

The three terminals 56 to 58 are each formed of. 
for example, a plate spring so that they can be de- 
formed with resilience. A spring constant of the third 
terminal 56 is substantially 2/3 of those of the first and 40 
second terminals 56. 57. As shown in FIG. 2. the first 
to third terminals 56 to 58 are assembled into a mold 
plate 60 which is disposed on the bottom surface of 
the concave portion 51 . Such mold plate 60 is colored 
with some suitable color different from a color "black* 45 
of a case 59 of the battery pack 10, such as "blue" or 
the like. 

Though not shown, the second circuit unit 53 in- 
cludes a control circuit The control circuit is operated 
to control the charging of the battery accommodated so 
within the battery pack 10. This control done by the 

conbrol circuit is based on a so-called - V charging 
completion method. That is to say, when the battery 
charging is started, a voltage between the first and ^ 
second terminals 56. 57 is increased progressively. 
After the voltage reached to a peak value, the battery 
charging is ended when the voltage is decreased a lit- 



tle. 

The aforesaid control circuit detects a tempera- 
ture of the battery now being charged on the basis of 
a temperature detectk)n signal from a temperature de- 
tecting element (not shown) disposed on the bottom 
surface of the battery pack 10. When a detected tenrv 
perature exceeds a predetermined value, a charging 
current supplied from the f Iret and second terminals 
56, 57 to the battery is cut off and the charging done 
by the battery charger 12 is interrupted under the 
control of the control circuit 

As shown in FIG. 1, the battery pack 10 includes 
a case 18 that is formed of an upper case 14 and a 
bottom case 16 and Is arranged such that a piuraiity 
of batteries are accomnrK)dated within the case 18. 

FIGS. 3 and 4 show the battery pack 10 and the 
condition that columnar batteries 21 to 25 are accon>- 
modated in the inside of the battery pack 10. FIG. 3 
shows the inside of the battery pack 10 with the bot- 
tom case 16 being renrwved, and FIG. 4 is a cross- 
sectional view taken along the line IV - IV in FIG. 3 and 
illustrating the battery pack 10. the batteries 21 to 25 
and other etenrmnts and parts. 

The batteries 21 to 25 might be nickel-hydrogen 
secondary batteries and are arrayed in a parallel 
fashion as shown in FIGS. 3 and 4. Electrodes of the 
batteries 21 to 25 are connected together via a con- 
ductive plate 32 and the five batteries 21 to 25 are ar- 
ranged as a combined battery 27 in which the batter- 
ies 21 to 25 are electrically connected in series. An in- 
sulating sheet 34 is disposed between the electrodes 
of the batteries 21 to 25 and the conductive plate 32. 

The combined battery 27 includes a first elec- 
trode 36 (positive electrode) and a second electrode 
38 (negative electrode) for charging and discharging. 
On the underside of the two electrodes 36. 38. there 
are disposed a temperature detecting element 42 
such as a thermistor or the like and a breaker (not 
shown). The firat and second electrodes 36, 38. the 
temperature detecting element 42, the breaker (not 
shown) or the like are supported by a nrwid member 
44 disposed between the two batteries 21, 22. 

On the lower skje of the battery 21 is disposed a 
third electrode 40 which derives a temperature detec- 
tion signal. The third electrode 40 is formed as a thin 
plate to construct a plate spring and might be either 
directly bonded to the battery 21 by an adhesive orat- 
teched to the mold member 44. 

The temperature detecting element 42 includes 
two lead wires 42A. 42B connected thereto. The tenv 
perature detecting element 42 is connected to the first 
electrode 36 by means of the firat lead wire 42A and 
the temperature detecting element 42 is connected to 
the third electrode 40 by means of the second lead 
wire 42B. The combined battery 27 and the three 
electrodes 36, 38, 40 are disposed so as to come in 
contact with the inner surface of the upper case 14. 

FIG. 5 shows a structure of a bottom surface of 
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the case 18, i.e., an outer surface of the bottom case 
16. The bottom case 16 has on its outer surface 11 
concave portions 16A through 16K and three aper- 
tures 16a, 16b, 16c formed through its outer surface. 
The two apertures 16a, 16b are formed in the con- 5 
cave portions 160. 16E, respectively. 

The three apertures 16a, 16b, 16c are bored at 
the positions corresponding to the three electrodes 
36, 38 and 40 of the battery pack 10. Therefore, when 
the case 18 is assembled by the upper case 14 and io 
the bottom case 16 and the batteries 21 through 25 
are disposed in the inside of the case 18, the three 
electrodes 36, 38 and 40 are exposed from the cor- 
responding three apertures 16a, 16b, 16c, respec- 
tively. 15 

The eight concave portions 16C to 16J and the 
two apertures 16a, 16b are disposed in association 
with spacings 28A through 28D between adjacent 
ones of the batteries 21 to 25. 

As shown in FIG. 5, symbols +, \>, encircled by 
open circles, are marked neighboring three electro- 
des on the outer surface of the bottom case 16. These 
symbols are formed by the embossing processing 
when the bottom case 16 is molded by a plastic ma- 
terial. 2* 

The whole bottom case 1 6 is colored with "black", 
for example, and a dashed-line portion 20 that encir- 
cles the three apertures 16a, 16b, 16c are colored 
with other colors such as "blue". 

On the bottom surface of the concave portk>n 51 
of the battery charger 12, there are formed convex 
portk>ns 61 A, 61B, 61C as shown in FIG. 2. The con- 
vex portions 61A. 61B, 61C are disposed so as to en- 
gage with the corresponding concave portions 161. 
1 6G, 1 6H of t he battery pack 1 0. ^5 

The outside concave portions 161, 16G of the 
concave portions 161, 16G, 16H are referred to as de- 
tection apertures, and the inside larger concave por- 
tion 16H is referred to as a locking aperture. The de- 
tection apertures 1 61, 1 6G function to detect whether ^ 
or not the battery pack 10 is properly attached to the 
battery charger 12. 

In the battery pack that can be properly attached 
to the battery charger 12, the two convex portions 
61 A, 61 B are respectively inserted into the corre- ^ 
spending detection apertures 161, 16G and the bot- 
tom surface of the battery pack 10 is brought in con- 
tact with the bottom surface of the concave portion 
51 of the battery charger 12. Meanwhile, in the bat- 
tery pack 10 that is not properly attached to the bat- ^ 
tery charger 12, the two convex portk)ns 61 A, 61 B 
are not inserted into the corresponding concave por- 
tions 161, 16G and the bottom surface of the battery 
pack 10 is raised from the bottom surface of the con- 
cave portion 51 of the battery charger 12. ^ 

The locking aperture 16H functtons to lock the 
battery pack 10 so that the battery pack 10 attached 



to the battery charger 12 is prevented from being 
moved during the battery pack 10 is being charged. 

When the proper battery pack 10 is attached to 
the battery charger 12, the three electrodes 36, 38, 
40 of the combined battery 27 exposed from the aper- 
tures 16a, 16b, 16c of the bottom case 16 are brought 
in contact with the three terminals 56, 57 and 58 of 
the battery charger 12, respectively. 

Since at least either the three electrodes 36, 38, 
40 or the three terminals 56, 57, 58 are formed of 
membere that can be deformed resiliently. such as 
plate springs, the connection of both of them can be 
made reliable under spring-biasing force of such re- 
silient members. As earlier noted, tho spring constant 
of the third terminal 58 is selected to be smaller than 
those of other terminals so that, even when the bat- 
tery pack 10 having no third electrode is mounted on 
the battery charger 12, the bottom surface of the bat- 
tery pack 10 can be protected from being damaged. 

In the illustrated conventional battery pack* the 
detection apertures 161, 16G are provided on the bot- 
tom case 16 of the battery pack 10. When it is deter- 
mined whether or not the convex portions 61 A, 61 B 
formed on the bottom surface of the concave portion 
51 of the battery charger 12 are engaged into the de- 
tection apertures 161, 16G. it is determined whether 
or not the battery pack 10 is properly attached to the 
battery charger 12. The aforesaid arrangement can 
be applied to a relationship between the battery pack 
10 and the battery charger 12 and also applied to a 
relationship between the battery pack 10 and the 
electrical machinery and apparatus that utilizes the 
battery pack 10 as a power supply thereof. 

When the battery pack 10 is not properly attach- 
ed to the battery charger 12. the battery pack 10 is 
raised from the battery charger 12 by a height corre- 
sponding to the convex portions 61 A. 61 B and then 
inclined. If this inclination angle is large, then it can 
be detected with ease that the battery pack 10 is not 
properly attached to the battery charger 12. Con- 
versely, if this inclination angle is small, then it be- 
comes difficult to detect whether or not the battery 
pack 10 is property attached to the battery charger 
12. 

In order to increase the inclination angle, the 
height of the convex portions 61 A, 61 B of the battery 
charger 12 must be increased and the depth of the 
detection apertures 161. 16G of the battery pack 10 
must be increased. If so, it becomes difficult to mold 
the battery charger 12 and the bottom case 16. 

In order to increase the inclination angle of the 
battery pack 10 without changing the height of the 
convex portions 61A. 61 B of the battery charger 12, 
the convex portions 61 A, 61 B of the battery charger 
12 and thedetectk>n apertures 161, 16Gof the battery 
pack 1 0 must be disposed nearer the central position. 

However, in the example of the prior-art battery 
pack 10. as shown in FIG. 5, the detection apertures 
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161, 16G are formed adjacent to one side portion of 
the bottom case 16 of the battery pack 10 and are not 
formed at the central portion of the bottom case 16. 

Furthermore, the battery pack 10 includes an 
identifying marker (not shown) attached thereto to in- s 
dicate that the battery pack 1 0 had already been used 
or charged. Such identifying marker is attached to a 
front end portion 16-1 (see FIG. 4) of the bottom case 
16 of the battery pack 10. Consequently, the battery 
pack 10 is unavoidably increased in size in the long- io 
itudinal direction by the amount corresponding to the 
protruded portion of the identifying marker. 



OBJECTS AND SUMMARY OF THE INVENTION 



FIG. 1 is a perspective view illustrative of a con- 
ventional battery pack under the condition that it 
is attached to a battery charger; 
FIG. 2 is a perspective view illustrative of a con- 
ventional battery charger 
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Therefore, it is a general object of the present in- 
vention to provide an improved battery pack in which 
the aforesaid shortcomings and disadvantages en- 
countered with the prior art can be eliminated. 

More specifically, it is an object of the present in- 20 
vention to provide a battery pack in which it can be de- 
tected with ease whether a battery pack is properly 
attached 

to a battery charger or a power supply of electrical ma- 
chinery and apparatus. 25 

According to a first aspect of the present inven- 
tion, there Is provided a battery pack having a battery 
accommodated therein which comprises a detection 
portion formed at a central portion of a bottom sur- 
face of the battery pack, the detection portion being 30 
engaged with an engagement portion formed on a 
connection portion of a battery charger or electrical 
machinery and apparatus to which the battery pack 
is connected to detect the kind of the battery. 

According to a second aspect of the present in- 35 
vention, there is provided a battery pack having a bat- 
tery accommodated therein which comprises a detec- 
tion portion formed at a bottom surface of the battery 
pack, the detection portion being engaged with an en- 
gagement portion formed on a connectton portion of 40 
a battery charger or electrical machinery and appara- 
tus to which the battery pack is connected to detect 
an electric power output amount of the battery. 

The above and other objects, features, and ad- 
vantages of the present invention will become appa- 45 
rent from the following detailed description of illustra- 
tive embodiments thereof to be read in conjunction 
with the accompanying drawings, in whteh like refer- 
ence numerals are used to identify the same or sinv 
ilar parts in the several views. so 

BRIEF DESCRIPTION OF THE DRAWINGS 
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FIG. 3 is a plan view illustrative of the convention- 
al battery pack; 

FIG. 4 is a aoss-sectional view taken through the 
line IV -IV in FIG. 3; 

FIG. 5 is a bottom view illustrative of the conven- 
tionalbattery pack; 

FIG. 6 is a perspective view illustrative of a bat- 
tery pack according to an embodiment of the 
present invention; 

FIG. 7 is a plan view illustrative of the battery 
pack according to the embodiment of the present 
invention; 

FIG. 8 is a side view thereof; 

FIG. 9 is a bottom view thereof: 

FIG. 10 is a cross-sectional view taken along the 

lineX - X in FIG. 6; 

FIG. 1 1 is a front view of the battery pack accord- 
ing tothe present inventksn; 
FIG. 12 Is a cross-sectional view of the battery 
pack taken along the line XII - XII in FIG. 6; 
FIGS. 13 and 14 are respectively bottom views of 
battery packs of lithium ceil type; 
FIGS. 15 and 16 are respectively bottom views of 
battery packs of new cell type; 
FIGS. 17 and 18 are respectively bottom views of 
battery packs of lithium upward compatibility 
type; and 

FIG. 19 is a table used to explain a relationship 
among battery chargers and electrical nr^chlnery 
and apparatus. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Embodiments of a battery pack according to the 
present invention will hereinafter be described with 
reference to the drawings, in which like parts corre- 
sponding to those of FIGS. 1 to 5 are marked with the 
same references and therefore need not be described 
in detail. 

FIG. 6 is a perspective view illustrating an appear- 
ance of an embodiment of the battery pack 10 accord- 
ing to the present invention. The battery pack 10 in- 
cludes the case 18 which comprises the upper case 
14 and the bottom case 16. 

FIGS. 7, 8 and 9 show the case 18 more in detail. 
FIG. 7 is a plan view thereof. FIG. 8 is a side view 
thereof and FIG. 9 is a bottom view thereof. FIG. 10 
is a cross-sectional view of the battery pack 1 0 taken 
along the line X - X in FIG. 6, and FIG. 11 is a front 
view illustrating the battery pack 10 from Its front end 
portton. FIG. 12 is a cross-sectional view of the bat- 
tery pack 10 taken along the line XII • XII in FIG. 6. 

As shown in FIG. 12, according to this embodi- 
ment, columnar batteries 21 , 22 are arrayed in two 
rows within the battery pack 10 and four batteries are 
accommodated within the battery pack 10 in total. 
The four batteries might be connected in series to 
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form a combined battery similarly to the example of 
the prior-art battery pack. 

The battery pack 10 will be described with refer- 
ence to FIGS. 9 and 10. In the bottom case 16 of the 
battery pack 1 0. concave portions 1 02. 1 04, 1 08. 1 1 2 s 
are formed on the bottom surface along its centerline 
CX - ex. A concave portion 106 is formed along one 
side portion of the bottom case 16. The concave por- 
tions 102, 104, 106 are detection apertures as detec- 
tion units, and the concave portrans 108. 112 are lock- io 
ing apertures, respectively. 

More specifically, the detection aperture 102 is 
an auxiliary detection aperture and the detection 
aperture 104 is a detection aperture that is used to 
detect whether or not the battery is a lithium (LP; oat- is 
tery and the detection aperture 106 is a detection 
aperture that is used to detect whether or not the bat- 
tery pack 10 is a battery. The functions the battery 
pack exhibits when the detection apertures 102. 104, 
1 06 exist or not will be described later on. 20 

When it is determined whether or the detection 
apertures 102. 104, 106 are engaged with protruded 
portions formed on the battery charger or electrical 
machinery and apparatus as the engagement por- 
tions, it is determined whether the battery pack 1 0 is 25 
properly attached to the battery charger or the elec- 
trical machinery and apparatus. Therefore, under the 
condition that the battery pack 10 is not properly at- 
tached to the battery charger or the electrical machi- 
nery and apparatus, the detection apertures 1 02. 1 04 30 
and 1 06 are not opposed to the positions correspond- 
ing to the protruded portions formed on the battery 
charger or the electrical machinery and apparatus, 
i.e., the bottom case 16 of the battery pack 10 be- 
comes flat. Consequentiy, the battery pack 10 is in- 35 
dined considerably so that it cannot be attached to 
the battery charger or attached into the electrical ma- 
chinery and apparatus. 

The battery pack 10 is locked to the position at 
which it is attached to the battery charger or the elec- 40 
trical machinery and apparatus by the above- 
mentioned locking apertures 108. 112. 

Around the bottom case 16. there are formed 
apertures 120. 122, 124 and 126. each of which has 
a rib. These apertures 120 through 126 are engaged 45 
with protrusions formed on a battery acconrvnodating 
compartment and fixed thereto when the battery 
pack 10 is attached to the battery accommodating 
compartment of the battery charger or the electrical 
machinery and apparatus. 50 

Concave portions 80. 62 are respectively formed 
on a front end portion 1 6- 1 of t he bottom case 1 6. The 
first and second electrodes 36, 38 of the combined 
battery are disposed on the bottom surfaces of these 
concave portions 80, 82 as shown in FIG. 11. The 55 
electrodes 36, 38 function as charging electrodes 
when the battery pack 10 is attached to and charged 
by the battery charger and also function as power 



supply electrodes when the battery pack 10 is attach- 
ed to the electrical machinery and apparatus to sup- 
ply an electric power to the electrical machinery and 
apparatus. 

As shown in FIG. 9, an identifying marker 130 is 
provided on the central front end portion of the bottom 
case 16. It can be determined by this identifying 
marker 130 whether the battery pack 10 had already 
been charged or whether the battery pack 10 was 
consumed. In this embodiment, the identifying mark- 
er 130 is slidably deposed within a concave portion 
131 and formed of a slider 132 having a protrusion 
1 32A formed at the top thereof. 

When the battery pack 10 had already been 
charged, the identifying marker 130 is protruded 
within the whole concave portion 131. When the bat- 
tery pack 10 is in use or it was already consumed, the 
identifying nriarker 130 is moved backwardly into the 
battery pack 10 and protruded a little within the con- 
cave portion 131. If the battery pack 10 is removed 
from the battery pack 1 0 after the battery pack 1 0 had 
been connected to and charged by the battery charg- 
er, for example, then the protrusion 132Aof the iden- 
tifying marker 130 is engaged with an engagement 
member (not shown) formed on the battery charger 
and then the slider 132 is protruded so that the user 
can visually confirm the charging state of the battery 
pack 10. On the other hand, if the battery pack 10 is 
accommodated within the battery accommodating 
compartment of the electrical nr^chinery and appara- 
tus, the protrusion 132Aof the identifying marker 130 
is returned by a member (not shown). Therefore, the 
user can visually confirm that the battery pack 1 0 had 
been consumed by removing the battery pack 1 0 from 
the above battery acconrvnodating compartment 

Accordingly, if the surface of the slider 132 and 
the surface of the concave portion 131 are colored 
with different colors in the above-mentioned marker 
130. then it can be recognized by colors whether the 
battery pack 10 is being charged or the battery pack 
10 had been consumed. 

Various examples of detection apertures of the 
battery pack 10 will be shown below and the function 
of the battery pack 10 will hereinafter be described 
with reference to FIGS. 13 to 18. Throughout FIGS. 
13 to 18. the battery pack 10 is seen from the bottom 
case 16 thereof. 

The battery pack 1 0 shown in FIG. 1 3 is t he same 
as the battery pack 10 shown in FIG. 9. Since this bat- 
tery pack 10 includes the detection aperture 104. the 
battery accommodated within the battery pack is the 
lithium cell. Also, since this battery pack 10 has the 
detection aperture 106 formed one side portion 
thereof, the battery pack 10 has a battery function. 

The battery pack 10 shown in FIG. 14 is different 
from the battery pack 10 shown in FIG. 1 3 only in that 
it includes a detectton aperture 140 formed on the 
other side portion of the bottom case 16 in an oppos- 
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ing fashion to the detection aperture 106. The detec- 
tion aperture 140 formed at the above position Indi- 
cates that an electric power output amount of the bat- 
tery in the battery pack 10 Is iarge. Accordingly, since 
the battery pack 10 shown in FIG. 13 has no detection s 
aperture 140, it is indicated by this battery pack 10 
that the electric power output amount of the battery 
accommodated therein is small. 

Battery packs 10-1 shown in FIGS. 15 and 16 
have no detection aperture 104 and indicate that io 
these battery packs 10-1 have new batteries that utQ- 
ize batteries such as Ni-Cd alkaline battery or the like 
other than the lithium battery. The battery pack 10-1 
shown In FIG. 1 5 indicates that the electric power out- 
put amount cf the battery is small and the battery 15 
pack 10-T shown in FIG. 16 indicates that the electric 
power output amount of the battery Is large. 

Further, in the battery packs 10-2 shown in FIGS. 
17 and 18, the auxiliary detection aperture 102 in- 
cludes an ID (identification) terminal 142 formed of, 20 
for example, an IC (integrated circuit) memory for 
memorizing the number that the battery is charged 
and a temperature terminal 146 for detecting a heat- 
ing temperature of the battery. 

When the battery pack 10-2 is attached to the 25 
battery charger, the ID terminal 142 is connected to 
a detection element provided on the battery charger 
to allow the IC memory, provided on the battery pack 
side, to memorize the number of the charging. When 
the battery pack 1 0-2 is attached to the battery charg- 30 
er, the temperature terminal 146 is connected to a 
temperature detection element such as a bimetal or 
the like to detect and display a temperature of the bat- 
tery pack- 
In battery packs 10-2 shown in FIGS. 17 and 18, 35 
the detection aperture 104 is formed as a detection 
aperture 104A which Is reduced in width in the direc- 
tion perpendicular to the longitudinal direction of the 
battery pack. The battery packs 10-2 have a compa- 
tibility with the battery pack 10 utilizing the lithium 40 
battery. The battery packs 10-2 also include two 
kinds of batteries whose electric power output 
announts are large and smalt. 

FIG. 19 shows in the form of a list the battery 
chargers and electrical machinery and apparatus to 45 
which the aforesaid battery packs 10, 10-1 and 10-2 
can be attached. In FIG. 19, the battery packs 10, 10- 
1 and 10-2 are illustrated from the bottom case side 
and the locking apertures thereof are not shown in or- 
der to facilitate the understanding. A built-in camera so 
type VTR (video tape recorder) is illustrated as an ex- 
ample of electrical machinery and apparatus and the 
battery charger and the electrical machinery and ap- 
paratus are represented by their connection surfaces 
to which the battery packs are coupled. The battery 55 
charger and the electrical machinery and apparatus 
are inverted in left and right from the drawings of bat- 
tery packs. In FIG. 19, a double square represents the 



protruded * portion, and a solkj portron represents 
the detection aperture. A solid portion on the end por- 
ion of each battery pack represents the identifying 
marker 130. A dashed square represents a flat sur- 
face and a letter S In the square represents a detec- 
tion switch that is used to identify the lithium battery 
and the new battery. Furthermore, a mark x in the 
square represents the temperature terminal 146 and 
an open circle in the square represents the ID termi- 
nal 142. 

In FIG. 19, open circles represent the battery 
chargers and electrical machinery and apparatus that 
can be properly attached to the battery pack. Cross 
marks represent the battery chargers and electrical 
machinery and apparatus that cannot be properly at- 
tached to the battery pack. 

In the battery charger in which the lithium battery 
and the new battery are used commonly, the battery 
pack 1 0 using the lithium battery and the battery pack 
10-1 using the new battery can be identified by using 
the detection switch as follows. 

That is to say, the battery pack 10 using the li- 
thium battery and the battery pack 10-1 using the 
new battery can be identified by the status (on- or off- 
state) of the detection switch when the detection 
switch is brought in contact with or away from the bat- 
tery pack. When the detection switch is provided on 
the flat surface of the battery charger for example, 
the detection aperture 104 formed of the concave 
portk)n is opposed to the detection switch portion in 
the case of the battery pack using the lithium battery 
so that the detection switch is not brought in contact 
with the battery pack and remains in its off-state. In 
the case of the battery pack 10-1 using the new bat- 
tery, the surface that opposes the detection switch is 
the flat surface so that the detection switch is brought 
in contact with the battery pack 10-1 and then turned 
on. The detection switch is not limited to those descri- 
bed above, and the detection switch may be provided 
within the concave portion so long as the detection 
switch can be turned on or off. Moreover, the detec- 
tion switch is reduced in wkJth so as to oppose the de- 
tection aperture 104A of the aforesaid compatible 
battery pack 1 0-2. 

Further, if the protruded portion of the compat- 
ible battery charger using the lithium battery is re- 
duced in width, then such battery charger can be 
properly attached to the battery pack 10-2. Also, such 
protruded portion can be engaged with the detection 
aperture 104 of the battery pack 10 using the lithium 
battery and hence such battery charger can be prop- 
erly attached to the battery pack 10. 

In FIG. 19, the power supply is not the battery 
and is a terminal plate serving as a power supply ter- 
minal. This terminal plate has to kinds of large and small 
electric power amounts and can be properly attached to 
the battery chargers and electrical machinery and ap- 
paratus shown in the table forming FIG. 19. 
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As set out, in the battery pack which accommo- 
dates therein the batteries, the detection portion that 
is engaged with the engagement portion formed at 
the connection portion of the battery charger or elec- 
trical machinery and apparatus to which the battery 
pack is connected to detect the kinds of batteries is 
provided at the central portion of the bottom surface 
of the battery pack. Therefore, it can be detected with 
ease whether the battery pack is properly attached to 
the battery charger or the electrical machinery and 
apparatus. 

Furthermore, since the detection portion that is 
engaged with the engagement portion formed at the 
connection portion of the battery charger or the elec- 
trical machinery and apparatus to which the battery 
pack is connected is provided on the side portion of 
the bottom surface of the battery pack so as to detect 
the electric power output annount of the battery, it can 
be detected with ease whether the battery pack is 
properly attached to the battery charger or the elec- 
trical machinery and apparatus. 



5. The battery pack according to claim 4, further 
comprising an ID terminal (142) for memorizing 
the number that sakJ battery pack is charged and 
a temperature detection terminal (146) for detect- 

5 ing a battery temperature provided on sakJ bot- 

tom surface of sakj battery pack. 

6. The battery pack according to daim 5, wherein 
said detection portion (102,104,106) is reduced 

10 in width in the direction perpendicular to the long- 
itudinal direction of said battery pack. 

7. The battery pack according to daim 6, further 
comprising an identifying marker (132) provided 

f 5 on said bottom surface of said battery pack, said 
identifying nruirker being slidably engaged with 
an engagement member of said battery charger 
to indicate that sakJ battery had already been 
consumed or charged. 

20 



Claims 

25 

1. A battery pack (10) having at least one battery 
(21.22) accomoKxjated therein comprising: 

a detection portion (102.104,106) formed 
at a central portion of a bottom surface of said 
battery pack, said detection portion being engag- 30 
ed with an engagement portion (120,122,124. 
126) formed on a connection portion of a battery 
charger or electrical machinery and apparatus to 
which said battery pack is connected to detect 
the kind of said battery. 35 

2. The battery pack according to daim 1, further 
comprising an ID (identificatton) terminal (142) 
provided on a bottom surface of said battery pack 

to memorize the number that said battery pack 40 
(10) is charged. 

3. The battery pack according to daim 2, wherein 
sakj ID terminal (142) is provided at substantially 

a central portion of said bottom surface of said 45 
battery pack. 

4. A battery pack (10) having at least one battery 
(21,22) accomnrxxjated therein comprising: 

a detection portion (1 02.1 04. 1 06) formed so 
at a bottom surface of said battery pack, sakl de- 
tection portion being engaged with an engage- 
ment por tion ( 1 20, 1 22, 1 24, 1 26) formed on a con- 
nectk)n portion of a battery charger or electrical 
machinery and apparatus to which sakJ battery 55 
pack is connected to detect an electric power out- 
put amount of said battery. 
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FIG. 19 
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